
SANITATION AT PANAMA
WILLIAM C. GORGAS, M.D.

Colonel, U. S. Army; Chief Sanitary Officer, Isthmian Canal Zone
ancon, c. z.

Before going directly into the question of sanitation
at Panama I think it would be well to tell something
of the geography of the locality, and to dwell somewhat
on a few other points.

I am frequently asked how the work is getting on at
Panama, and if it is really as far advanced as the papers
report. As far as I can judge, what the papers say
about represents the condition of affairs. The chief
engineer states that he will be ready to pass ships
through the canal by the fall of 1913, and that it will
be formally opened by Jan. 1, 1915.

It is not generally appreciated that if a line were to
be drawn straight south from the United States throughPanama, this line would barely touch Ecuador and
would in general fall well west of South America. In
other words, South America is altogether east of North
America in longitude. This causes the isthmus con-

necting the two continents to run in a general direction
from east to west.

The Pacific Ocean, south of this isthmus, was known
to the early explorers as the South Sea, and the Carib-
bean, lying to the north, as the North Sea. The canal
runs from Colon on the North Sea to Panama on the
South Sea. Panama, in latitude, is thirty miles south
of Colon and, in longitude, thirty miles east of Colon.

Tt is not really a canal which the government is
building at Panama, but a waterway consisting of lakes,
locks, canal- and sea-approaches. In selecting this locu-
tion the lowest point in the mountain range extending
from Alaska to Patagonia was found to be at Panama,
where the mountains run east and west. Then the river
on the north and the river on the south which had their
source nearest this low point, in the hack-bone of the
mountain range, were located. These rivers were

damned, forming lakes; these lakes were connected
through this lowest point in the mountain range by a

deep cut; locks were placed in these dams so that ships
could be raised into the lakes or lowered from the lakes ;
and then, lastly, approaches 'were cut from the North
Sea on the north to the dam across the northern river,
and likewise from the South Sea on the south to the du in

across the southern river. This is the waterway being
built by our government across the Isthmus of Panama.
A ship coming from the north will sail south through
the northern approach, seven miles to the northern locks,
where she will be lifted 85 feet to the surface of the
lakes; she will then sail 24 miles south through the
northern lake, then 9 miles through the cut connecting
the two lakes; then she will be dropped 30 feet into the

southern lake, then sail 2 miles through this southern
lake, then he dropped through locks 55 feet from the
lake level to the level of the South Sea, and then sail
8 miles through the southern approach to the South Sea.
If it were being contemplated to connect Los Angeles
and New Orleans by canal, and a similar plan were

adopted, we would proceed as follows: Place a dam in
the Mississippi Hiver for the purpose of backing the
waters ol' this river to the foot-hills of the "Rockies on
the east; then another dam in the Colorado River for
the purpose of backing its waters to the foot-hills of the
Rockies on the west. We would now.have two greal
hikes, one to the east of the Rockies and the other to the
west. Connect these lakes by a cut through the lowest
point in the Rockies; put locks in the two dams, connect
these two locks by waterway with the Pacific, on the
west, and the Gulf of Mexico, on the east, and we have
a waterway exactly similar to the waterway connecting
the North and South seas at the Isthmus of Panama.

The health conditions at Panama when the United
States took charge, in 1904, were very bad. For four
hundred years this isthmus had been considered the
most unhealthy spot in the world and the mortality
records will sustain this opinion. The official pilot
chart, in 1903, says:

The Panama Canal District is one of the hottest, wettest
and most feverish regions in existence. Intermittent and
malignant fevers are prevalent, and there is an epidemic, of
yellow fever nt times. The death-rate under normal condi-
tions is large.1

From 1520, the year in which the route across the
Tstlnnu8 was first established, to 1820, when South
America threw off the Spanish yoke, the Isthmus of
Panama was the chief route of travel between the
western coast of North and South America and Spain.Most of the travel to and from the Philippines also came
and went by this route. During all this time a constant
stream of Spaniards was always passing throughPanama. These Spaniards, in general unacclimated
persons who had to rémain some time waiting on vessels,
paid a heavy toll to yellow fever, malarial fever and
dysentery, the endemic diseases of Panama. As these
travelers were often the highest officials of Spain their
death caused wide comment throughout Europe and
gave Panama the deservedly bad reputation which she
obtained at this time.

From 1820 to the discovery of gold in California, iii
1849, the Isthmus was not so much used as a point of
transit, but on the discovery of gold, unacclimated
Anglo-Saxons by the thousands flocked to the Isthmus
for passage to California. They suffered from the
endemic diseases of the Isthmus just as did their pre-
decessors, the Spaniards. The unsavory reputation of

1. West India Pilot, Ed. 6, 1903, 1.
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the Isthmus was still further enhanced. In 1853, the
Fourth infantry of the United States Army was sent
from eastern united States to California. They went
by way of the Isthmus of Panama. General Grant was
at the time quartermaster of the regiment. The rail-
road was completed at this time only about half way
across, so that the regiment had to march from Gorgona
to Panama. From the time they left Colon to the time
when they reached Sun Francisco they lost eighty men

out of a strength of <S10. Tin- present railroad across
the Isthmus was under construction from 1850 to 1855.
During this period (lie mortality wus so great that
several times construction had to stop because the labor-
ing Force had died or were sick.- Xo statistics were
retained concerning Ibis period, so we can judge of
conditions only from individual instances. At one time
the construction company imported 1,000 negroes from
the West Coast of Africa, and within six months these
had all died off. At another time, for the same reasons,
they brought over 1,000 Chinamen and within six
months  these had died off. One of the stations, at
present, mi the Panama Hail mad is tunned Matachín.
Tho tradition is that this name is derived from the
Spanish words mata, '"'killed," and Chin, "Chinamen,"
because this was the point where the thousand Chinamen
were boused ¡mil where most of them died.

During the period from 1881 to 1889, when the work-
on the French canal wus al its maximum, unacclimated
persons again came to the Isthmus in large numbers.
Tin- mortality among them was excessive. For this
period it is again difficult to give accurate statistics. The
French were building their canal through Columbian
territory and they had no more police control of the
adjacent country than a railroad contractor would have
over the country through which his railroad passed if
he were building a railroad in any one of the United
States. We would simply know that Sam Smith was

on his rolls and work ing for him on Wednesday and
that on Thursday In- was absent. Whether Smith had
died or gone to work for someone else the contractor
would have no means oí finding out. This was the case
with Ihe French at Panama..

They had a most excellent system of hospitals where
the sick were well taken care of: and we have the well-
kept records oí these hospitals. They show that during
the construction period of the old French company, from
is.sl to 1889, 5,618 employees died in these hospitals,
lint the French were, ¡it this time, doing their work by
contract and each contractor was charged a dollar per
(lav for each man he had in hospital. It will readily
he understood, therefore, that if the French contractor
were anything like the ordinary contractor, not a very
large proportion of the sick would go to this hospital.
We hear of many individual instances of heavv loss.
The lirst French director, Mr. Dingier, came to the
Isthmus wiih his wife and three children. At the end
of the first six months all had died of yellow fever
except himself. One of the Kreuch engineers, who was

still on the Isthmus when we first arrived, staled that
he came over with a party of seventeen young French-
men. In a month they had all died of yellow fever
except himself. The superintendent of the railroad
brought to the Isthmus his three sisters; within a month
they had all died of yellow fever. The Mother Superior
of the sisters nursing in Ancon Hospital told me that
she had come out with Ivvenly-four sisters. Within a

few years twent.y-one had died, ihe most of yellow fever.
Many other instances of this kind could be cited.

From the best information which I can get, and which
I consider accurate, I believe the French lost 22,189
laborers by death from 1881 to 1889. This would give
a rate of something over 2-10 per thousand per year. 1
think it due to the French to say thai we could not have
done a bit better than they, if we had known no more
of the cause of these tropical diseases than they did.

The great discoveries in tropical medicine made dur-
ing the time between the coming of the French-to the
Isthmus and the coming of ourselves, however, namely
that certain species of mosquito transmit both yellow
fever and malaria] fevers, has enabled us to protect
ourselves against these and other tropical diseuses.

The French, with an average force of not more than
10,200 men, lost in nine years 22,189 men : we ourselves,
with an average force of 33,000 men. in nearly the same

length of time have lost less than 4,000. The death-rate
among the French employees was something more than
240 per thousand; our maximum rate in the early days
was 40 per thousand; our rate at present is 7.50 per
thousand. Malaria, from a maximum of 821 per thou-
sand taken sick—i. e., that, out of every thousand of our

employees in the course of the year, we have 821 taken
siek with malaria—we have reduced at present to 1ST'
per thousand. But most important of all, yellow fever
lias been entirely banished. We have not had a single
case since May, 1906, now a lapse ol' almost six years.
The general death-rate has been reduced from a maxi-
mum ol' 49.94 per thousand to a rate, for the year 1910,
of 21.18 per thousand. Such a rate compares favorably
with that oí many parts of the United States.

Now. as to what these result's have cost, two syndicate
writers from the In ¡ted States have attacked the Sani-
tary Depart ment very vigorously on the score of expense.
One of these writers stated that while great results had
been accomplished at Panama in the line of health, it
was at the result of enormous expenditure; that sanita-
tion had cos! some two million dollars per year; that if
the same sum were spent per population in the United
States for health, that country would now he spending
at the rate of $1,200,000,000 for sanitation : that if the
United States were to spend the same on health matters,
according to area, as is spent on the Isthmus, the sum

would amount to the enormous figure of $12,000.000,-
000. Neither of these writers, however, gut their figures
from the chief sanitary office and both aie entirely in
error as to their statements.

The expenses of sanitation on the Isthmus have
amounted to about $365,000 per year; one of the writers
stated that it was $2,000.ooi). Now take the population
ol' the United States at 90,000,000, and the populationof the Zone at 150.000. If the United States spent in
lie same ratio as we do on the Zone the expenditure
would be $219,000,000; the writer stated $1,200,000.000.

If the expenditure were in the.ratio of area, the men

of the united States being 3,500,000 square miles, and
the area of the Zone being 500 square miles, the health
expenditures in the United States would amount to two
billions; the writer, just cited, said that they would
amount to twelve billions.

It would be interesting to be able to tell just what the
United States does spend on health. It is very difficult
to give figures for the whole country on this subject,
but we can approximate it. Take the health department
of Chicago, for which the appropriation this year is
$(¡00,000. The work of this department cover's neither
foreign quarantine nor mosquito work: the large hulk of
our health expenditures on the Isthmus are for these
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two items. For the purposes for which Chicago health
department spends $600,000, we on the Isthmus spend
about $50,000. If the whole of the United States spent
on these items in the same ratio that Chicago does, the
present expenditure of the country would be $27,000,000.
If the United States spent in the same ratio as we do
on the.Zone, their expenditure would be $30,000,000.
That is, we on the isthmus spend one-tenth more per
capita on these subjects than is spent in the United
States for the same purposes.

This is not extravagant, 1 think', when the difficulties
under which we have labored ¡ire considered.

An extract from an address of one of the highest rail-
road officials in the United States has recently been
quoted to me. This official stated that the sanitary
expenditures on the Isthmus would have been 5 per cent.
of the total cost when the canal bail been finished : that
he thought that the sanitary results accomplished had
been worth many times the amount spent, and that he
believed that these same measures would, as a matter of
economy, be adopted in all future works of this kind.
How much more emphatic might he have been if he had
known that, instead of costing 5 per cent, of the total
appropriation, they had actually cost less than 1 per
cert, of the total appropriation for all purposes.

But what I wish particularly to emphasize is this:
that while the great works in the tropical sanitation, of
Laveran, Eoss, Reed, Finlay, Carter and many oilier-.
have enabled the sanitary department on the Isthmus to
take a vital part in the work of building the canal, this
is not the. greatest good that we hope, and expect, will
flow from this conspicuous object-lesson. We hope that
our success at Panama will induce other tropical coun-
tries to try the same measures; and that thereby grad-
ually all the tropics will be redeemed and made a suitable
habitation for the white man.

Put if this is to come about, it must be shown that it
can be done at reasonable cost, and within the moderate
means of these tropical regions. And such statements
as have been made by these writers, and given wide
circulation by means of syndicate letters for all the lead-
ing newspapers, must not be allowed to pass entirely
uncontroverted.

I therefore wish to say most emphatically that con-

sidering the results and difficulties surrounding the
subject, the sanitation of Panama has not been costly.
When the canal shall have been finished it; can lie shown
that sanitation cost, about $.'¡(¡5,000 per year. For a

population of 150,000 this means an expenditure of
about 1 per cent, per capita per day for each individual,
and this sum is well within the means of any tropical
country.

Glanders.—A thorough study of the complement fixation
method in the diagnosis of equine glanders by the Bureau of
Animal Industry, reported by John R. Mohler at the Washing-
ton meeting °f the Society of American Bacteriologists, Decem-
ber 27-2!) (Science), demonstrated that it may be considered a

specific test. The results obtained supported the contention of
Schutz and Schubert in their recommendation that it be taken
as the official test by the German government. Even very
small quantities of glanders antibodies can be detected by this
method, and it is only in their presence and that of a glanders
antigen that the speeilic reaction occurs. As glanders is
sometimes communicated to human beings nnd then is a very
formidable disease, these facts may have considerably more
than a veterinary interest.
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Three or four decades ago a couple of courses in a
medical school, followed or accompanied by visits to the
patients of a practicing physician, sufficed to produce a
doctor of medicine. At that time almost all that a
medical school afforded was an opportunity for the work
of dissection and a convenient place to take certain
courses and see demonstrations in chemistry and materia
medica. Other subjects were gradually introduced into
the curriculum, until at the present time four years'
study is required, approximating four thousand hours of
didactic and laboratory instruction. The traditions of an
anatomic character have, however, not entirely changed.
Much attention has been and is now paid to studies
involving the structure of the body, although, within the
past few years, the requirements have been expanded in
those, subjects which deal with function. It is a grati-
fying evidence of the advance of the functional stand-
point in medicine that such a discussion as that of to-day
can be held, with practicing physicians and medical
educators taking part.

Not many years ago the subject of psychology was
considered to have little relation to matters of prac-
tical endeavor. Even in connection with those medical
topics which we now appreciate as having very close
associations with psychology, there was more or less
opposition, tacit if not open, to the consideration of
psychologic matters. But, during the past five or ten
years there has been a gradual turning, so that to-day
the importance of an understanding of mental matters is
more generally recognized. The reasons for this are
numerous. The proportion of one insane to three hun-
dred of the general population, which holds in most
civilized communities, has served to indicate the impor-
tance of a knowledge of mental processes for the general
practitioner as well as for the psychiatrist. The success,
financial and therapeutic, of the non-medical healers
(Christian Scientists, Mind Curists, Chiropractics,
Kmmaiiuelists, and others) has been only too evident.
.I, even though many of the faddy patients have event-
ually returned to be treated by medical practitioners, the
success, only temporary, though it may be, of the psy-chologic procedures, has demonstrated the influence of
the mind in the alleviation of abnormal conditions.

A more general realization of the occurrence of liyster-
ifoi'in. neurasthenic and degenerative mental states in
the sick, the delinquents and the criminal, has also
tended toward our appreciation of psychologic matters.

If we were to conclude that psychology has no place in
the general scheme of médical education to-day, we
should fall short of stating the truth, In a few schools,
in which the force of certain individual professors has
been felt, special courses dealing with psychology are
offered or required as one of the requisites to the attain-
ment of the medical degree. But, even in those other
medical schools in which psychology as a topic has no

place on the program, parts of the subjeci are taught in
certain ways. A careful examination of text-books of

This and the four following papers were read in a symposium
on "The Relations of Psychology and Medical Education" before a
joint session of the American Psychological Association and the
Southern Society for Philosophy and Psychology, held at the Gov-
ernment Hospital for the Insane, Washington, D. C., Dec. 28, 1911.
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